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Controller (PC) $(T_{BSP**})$ ( 1 ). [7]
1616 2008 128-136 128














$f(u)= \max(O, u)$ ,
$f_{m}(z;\delta)=\{\begin{array}{ll}\delta for z>\delta z \end{array}$for $|z|\leq\delta$
$-\delta$ for $z<-\delta$ ,
$g(z)=\{\begin{array}{ll}0 for z\leq 01 otherwise,\end{array}$
$\zeta$ “ , $|x_{3}-x_{5}|$ , $x_{3}-x_{4}$ $x_{5}-x_{6}$
. $\delta,$ $\delta_{h},$ $\delta_{k},$ $\beta,$ $p_{h1},$ $p_{h2},$ $p_{k1}$ $p_{k2}$ (
[7, 8] ). TBSP$*$ ,
$\phi_{h}$ $\phi_{k}$ . $l$ $r$




$\phi_{h},$ $\phi_{k}$ $\dot{x}_{1}$ ,
. $\phi_{h},\phi_{k}$ 4 .
3
$\phi_{h}$ $\phi_{k}$ $\dot{x}_{1}$ ,
, . ,
.
$(x_{1}, x_{2})$ $F$ 0.1 .
129
Central Pattem Generator (CPG) Posmre Controller (PC)
1: $(x_{1}, x_{2})$ . $x_{3}$ $x_{4}(x_{5}$ $x_{6})$
( ) . CPG ,
. PC $\phi_{h},\phi_{k}$ .
$F=F_{f}=+356N$ , $F=F_{b}=-308.5N$
. $F=F_{f}$ $F=F_{b}$ $F$
.
( 2).
. , $F$ $\dot{x}_{1}$ ,
.
.
$\phi_{h}=\{\begin{array}{ll}\overline{\phi}_{h} for t<t’\overline{\phi}_{h}+\delta\phi_{h} for t\geq t’\end{array}$
$\phi_{k}=\{\begin{array}{ll}\overline{\phi}_{k} for t<t’\overline{\phi}_{k}+\delta\phi_{k} for t\geq t’\end{array}$
$\overline{\phi}_{h}=0.13\pi$ rad, $\overline{\phi}_{k}=0.01\pi$ rad, $t’$ .
3(a) .
$(t=20.2s)$ . , $\dot{x}_{1}$
, $\phi_{h}$ . , $F_{b}$
, $\phi_{k}$
$($ $3(b))$ . $(t’)$ ,
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2!: (UPS) .








$\dot{x}_{1}$ $\delta\phi_{h}$ , $\delta\phi_{k}$






$\gamma_{h}$ $\gamma_{k}$ . $\theta_{h}=\theta_{k}=106m/s$
. , $(\dot{x}_{1})$ $\phi_{h}$
, $\phi_{k}$ . $f(x)$ $x<0$ $0$








3: $(a)\delta\phi_{h},$ $(b)\delta\phi_{k}$ $F$
( ) . $t=20.2s$ .
$(t=199s)$ . $\delta\phi_{h}(\delta\phi_{k})$
( ) $F$ ( ) .
4.1 $x_{1}$ ( )
, 3 . $\phi_{h}$ $\phi_{k}$ $(_{\gamma_{h}=}$




2 . 4(b),(c) $F=400N$
. $F>0$ , 1
. , 2 $\dot{x}_{1}$









. 5 10% 20%
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4: $(a)x_{1}$ 0.1 . 2, 1
F. 2










, (b)10% , $0$ .
4.3
, $0$ . 1
$0$




. 1 $0$ .
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